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(57) Abstract: A liquid crystal orientating agent excel- 
lent in liquid crystal orientating feature, orientation con- 
trol and rubbing resistance, high in voltage holding fea- 
ture, and used to obtain a liquid crystal orientation film 
reduced in charge accumulation, and a liquid crystal dis- 
play element hard to cause a defective display, a lowered 
contrast and a display image persistence. The liquid crys- 
tal orientating agent is characterized by including a low- 
resistance polyimide precursor having a volume resistiv- 
ity in a film form of 1 x 10^° to 1 x 10^"* Qcm, and a 
highly -oriented polyimide precursor or polyimide having 
a specific structure; and the liquid crystal display element 
uses this liquid crystal orientating agent. 
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(2-1) ^rc\i (2-2) tf. R\t7i^mm.'^x\iT)v=^jvm^m.h. y 

ttTSB (3) ~ (5) «>ViTn*^&«jS*fc*TS 2ffi®*i^S, t>L<li/'«^ 



(3) 




5*: (3) If » m,H 1 — 18 ©^f?CT*S. 
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a: (5) ttJ. ^>if>^±©ttit©7ic^MTo iiax 
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^ ii) -c^-^n^mTtm^^mh^ms.mm-m ixio^-ixio '^QcmTfe 

(2-2) T^$ns^3t#'f4swrsii5e5[^jjK^©3i?U'f 5 H (£iiT. 

-^^btTS) 

•&#:bli9 0 ~ 5a»%-l?a& 0 , J:0^^fSb<«4 0~l oa«%Tfe^o 

MsgBiKi?fijfc'g-*$ns«^^s-a-#:a t#5ta^#btt, ■^-n^nia^Tfeo 

(1) <DX. — ^iC: (2-1) t>b<« (2-2) <DY<D 

i|#^a^#:a 

1 O"-! XI 0 '<QcmTafeSd«, «^SU<Jil x l o 1 x l O'^QcmTfet), 
J;0*?*b<ttl X 1 0'^~5 X 1 0'«Qcm7?*So :j?U'r5 
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(1) ©Att2flfi©w«igT* 0, lasT^oT'b^ 2ameii±5&^ig 
m(Dmm&iivx\t. m^\,t. tfui^>^, t!u$$^>^. hUT':^>^. tf^ 

6) X\t (7) cDVi-rn75^©«3t<£-^tr2fiBODWaSTa&^ilt35)tJ:Djff*bVi 
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±iB (6) x« (7) t-cfei/ix. ^>ii>n±(o^M(07i^mm^(oimx\tm 

|gi[2-2 0 <D^yym7)V^=-)vm. mMm. 1-20 (D^y yMT )Vn^^ym. 

yvm7}v^)vm. m.Mik2-^A<D^yym7)v^z:.}vm. ^i^nmmwLi 4: 
<o^y ^ym 7 jvn^z^m f)^^f3i^m f)^?>mi^ti^ imommmT^m^Li^^. ^ d 

(6) SI/^ (7) (DmmtLXJit. ^>if >M_t®7K*M^dti|gm® 

— iss (1) ©Atccfetts. ^mM^^jfr-rsACDji^t* 1 0 — 10 o^;i/% 

*^»*b<. i Oi?^U< «6 0 - 1 0 0 A<£ 

6<Ji:f ^#«g*n:^(^7j?U'1'$ FMm#:&#§ Jl t;e)^#Bt)^5o (6) X 

— ^a; (1) 0x«4ffio#«8«T& t), 1 a^Ta&oTfe^ 2aisje^±*m 

^9f^V\,^itm\t2 o~i 0 o^;V'%, J:0»^b<tt5 0~io o^;i/%T^ 
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Iligl«l3t*^f S4ffi©^SiatbT«, 1, 2. 3. 4-i/^Dr^t$^>7=' 
h'^:h)V:^ym. 2, 3, 5 - h U iJJWJi^^v^i^^ o^>5^;i/@^it. 3. 4->? 

1 , 2, 3, 4--r t: Hn- 1 -:^7:$'^>nAi7^, t'v'^ 
a [3, 3. 0] :t^i^>-2, 4, 6, 8 - 7^ h ^:^!j;i.3}? >m3& h 7 * 

;p3j?>mj&^& 4o©*;v3j?>^&i^i^fc;^jtd«iaF*uvi. mwmmm<D4m(o^ 

«8StbTtt, 1, 2, 3. 4-':/^>y^h^:fyjV^ymi!}^^4-0(Dtl)l^>m 
-ilSiC: (1) ©Xj&t, tfn;>^ U h^, 3. 3' , 4. 4' -lf:7a:n 

h^A;w3i?>m» 3. 3*. 4, 4' -'^>y7xy ^^557;^3i?>B6^ 

1, 4, 5. 8 -:^7^I/>5^ h^:j!7;i/3j?>i|;fe^:d>& 4":3(iD*;PjJ?>m<£imVi 

iS)t$n7&:Vi. (1) (Dx^m^-t^^<D7-h'yi3)V:^>m—m 

— «!:^ (1) (0A^m^'r^^<D>fT5,>ii<DKJ/S:iz^r), — ilgSCff*® 
2 -:/n/iy-;p^©7;m-;i.i^!K*SS^S*S;6^. -^it (1) © 



wo 2004/053583 PCT/JP2003/015803 

8 

^S:2 0 qE;i.%i:t-'5^lrtt, tJ? U 5 KMI^^O^jE^tCffl h ^*;^^^?> 

>, 2. 6 -S^T5 IfU i^>, 3. 4 y tf U 2, 4-i?T^/ 

fc!U55?>. 2. 4->?T$y-6-kHn=^^>'fcfU$v^>. 2, 4-S?7$/ 
-1, 3. 5-hUT5^>, 2, 4->?T5y-l, 3, 5-hUT>?>, 2, 
4 -5^75 y - 6 yyn4?4^>'- 1 , 3, 5-biJT>^>. 2. 4-i?T5 
y - 6 -p^ h^'>- 1 , 3. 5-hUT>'>, 2. 4-i^T5. y - 6 -yx.=L)V 
-1, 3, 5-hUTi?>. 2. 6-v?7$/yu>. 1. 4-tf;^ (3-7^ 

yyntr;!.) if^^$^>. 2, 4 -e?r 5 y - 5 - 7a:n;i.^T 3. 5 

-5^75/- 1. 2. 4-hUTy-;l/. 3. 6 -v^T^ Ti^ U i^>. T^V/ 
— 2. (4 -75 y -1. 3, 4—:t^'^)^PTV-)V. 

i?X5^W> h U 75 >, h 'J X^^V'^T^ h ^75 3. 3* ->'75y->?y 

ntr;i/75>. ^>^x5"u>'\:^iij-75 N. N-\f7. (3-75y:/ntr 

^5^;P75>. 4, 4' -S?75 >"^>X7xU H, 2, 6-i?75/-4 
-xhoi>;vx>. N. N' -tfx (4 -75 y 7ix;i.) -n-:7xx;i.75 

>> N, N' (4 -75 y ^aix;)/) -N-^5^;i/75 >. 4, 4' - 

(6) Xtt (7) ©Vi-rn*^©:^jt?£^trA?£:^iife-r-53l05?75>tbT> 
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TIB (8) X« (9) ®«aiS#f Si^7^><fe^tfSi:tdt-^#§, 



±m (8) (9) ic:fei.^T. ^>-\£>m±<Dii:M(D7Kmw.^o imx\-± 

(OmmMtl^Xn. 0 (DT)V^)Vm. ^lg|gC2~2 0©7;i^^r-;W 

m^2^2 o(D^yvm7)v^=.)vm. Mallei -2 Qco^y vmr)vu^i^m 

(8) X« (9) ©aitS^-r-Si^T^ 7^ h ^5!j;i/3j^>^-m7KtJ 

. JIti&©>?75 ><&Jif *b < 1 0 ~ 1 0 0 J: O^if * b< «6 0 - 1 

0 o^:;v?g^fflb^j^$nfc-«gi5; (1) T«$tis«i3t^^Sr^-rs>i?U'i* 5 




q « 1 - 5 ©MiCT^So ) 
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z --jy^ j-funy. i, 4 -$^T5 y i, 6 5 y ^^riJ->, 

1, 7 -v'T^ /^:/^>> 1, 8 ->»T5/:t^^^>. 1. Q --JT ^ ^ J ^ 

y. 1, 1 0 5 /x;<7 i. z--jt^j-2, 2 --j :^'^}V':funy 

> 1. 4-5^T5/-2, 2 --J:^'S')Vzfi^>. 1, 6->?T5/-2. 5-5? 

1. 7-5^75/- 2. S-V^^jV^Zf^y. 1, 7-v?T 
5/-4, 4->?;Ag^;i/^y^>, 1, 7 y - 3 -;>t5^;V^y^>. 1 

. 9 - >^T5 y - 5 - 2. 1 1 - s^y ^ y k-t^:^; 1. 12- 

-JT^ /:^i7 ^"ftiy. 1. 2-HX ( 3 -T^ y :/PJJ^=¥'» XrJ' >^3&«^tf 

^ J yi7u^^^y^ 4. 4' ->?T5/>'5^^n^:^>';i/pt^>, 4. 4' - 
>^T5y-3, 3' -'J:^=^)V-jyi7u^^y)V:^'^y. ^iq^xS^ v^uy-jr 

>5?T^>. p -^xxw^s^TS e?75/h;vx>i® 2. a- 

/ h;i/x>) , 1, A--J7^j -2-:;^v^y^y^ys 2, s-i^r 
^ y ^yuym> 1. z-i^rs. y - A-^un^y-ay. 1, 4-e?T5/- 

2, 5 ->?^7 n p^>if 1, 4 -5^T5 y - 4 --r y tf;i/^>-tf >. 4 

. 4* -z^7^/-yyam}V-2, 2' -yn/1>, 4, 4' -S^T^/S^^x 

x;i/p^^>, 2, 2' /x5^;i/^>. 4. 4* -e^r^ >'7.5^;v^>. 

4, 4' --yr^ J -Jy x.-)ij:-y^}V. 4, 4' -i?7xx;v5^:rx— 
4, 4' -i?T5 y >?:7xx;i/x;V3iK>, 3, 3' - y >?:7xx;i.x;V31n 
y. 4, 4' -i^T^ /^BS^7xx;i/xx5^;p. 2, 2* ->^T5/'^>y 

7x/>. 4, 4* -i?TS /'^^v^;!/. H:^ (4 -75 y 7xx;1/) ^Jn^^^t 
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y^y^vy. i, ^ -vr ^ j 7 >Vy^j j y )v^uy. tf 

X (4 -7^ y -J:sL^)Vi^y y. MT. ( 4 - 7 5 / 7 3^ 

;P2/^>, IfX (4 / xh7;*5^JUi?'>n:;|r'9->. 3, 4* - 

5^75 y S^^x-jl/X — T^;!/, ^>i;5;>, 2, 2' - 5^ ^ > 2 

. [4- {A-r^ J y ^i^) yDA'>, t*X [4- ( 

A-r^ J y ^Zy) ;:^;i^3j>>. 4. 4* (4-75y7a: 

/=^-» H7x-;i/. 2. 2-IfX [4- (4-75/ ^x/^^v-) 7xn;W] 

^^^y)V:tu':funy^ i, 4-ifx (4-7$/ :7xy:^^'» 1 

, (4-75 y yxy ^^V) ^>if >^At^tf p,n5o 

:t^y-2, 4->?75 y ^>1f >. 1 -'\:^+>-7'>';i/:t^>^- 2 , 4->?7$ 
y'^>'tf>> 1 -:ti7 ^y^zy)V:t^iy- 2 , 4 - e^7 5 >"^>-fe? >, 1, 1 - Vf 
X (4 -75 y :7x— S^i^ n^:^^ 2 , 2-lfy^ [4- (4-75/7 
a^y^i^) y^i^-JVl :j-tJ7^>, 4, 4* -i^75 / - 3 - H7*5^;P>?7x^;i/ 
X— 4- (4 - h^>::^-n-^y5^;i/->i7n^4^>';i/r'xy^>') -1 
, 3 ->?75 y ^>-fe?>, 4- (4 - h n -'^>5^;i/'>:i7 nA:^->;i/7 

x/^v') -1, 3 -S?7 5 y ^>-if >. 4- l>^>X-n-'^>5^;Hf->iJ7n 
3, 5 -5^75 /^>VX- h^j&t^tf f,n5. 

mmm^^^t^x^mm'r^^(Dy^hyti)v^ym~m7i(,mizvx. 1. 2 

. 3. 4-'>irny3'>7^h^:*;WjK>m-il7K:#j, 1. 3 - 1 . 2 
, 3. 4-'>tj7P:/^>7^h^;^;;i/3H>^nii7K!|!&. 1, 2, 3, 4-->i7n^ 
>^ h ^:^;i'3}?>M|-il*<Kf. 2, 3. 4, 5 -T^h^ t Ho7^>x 
;^»;i'j|^>^-te7kti, 1, 2, 4, 5 -zy^ a^^-^yy^hyti)V^ym~m7K 
2, 3, 5 - hV:h)V:^=¥i^zy^ u^y^)Vmm~m.^m. 3. 4-v'A;i^ 
jj^^e^- 1 -'>i7 n/\i^^>';i/nAi7g|-ti*«^. 3, 4 jj^^v'- 1 . 2 
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, 3, 4-y'hy}=.\in- 1 -i-y^ U>n;\^m~m7i(.m. \f.z^i7u [3, 3 

mmmm^oi'x.^m^-r^^oy. ^v'7-^)\^^>m.-U7^mii\yx. i. 2, 3 

, 3, A--^i?U^^>^V'7'^)Vi^>^—^7ilim. 2, 3, S-V^)tt)Vi^^ 

'>5/^ D>^>^;nim— ii7K«IJ3> 3, 4 - v^:j!j;i/#=^->- 1 , 2, 3. 4-5^ h 
^\i\^u- 1 -i-y^V>n;\ifm.~Mi\fim. \£->^u [3, 3, 0] :t^i$^> 
-2, 4. 6, 8 -5^ h ^;^j;i'3i?>m-il7lctl> :feJ;tKl. 2. 3. 4-Zf:$'> 

-ilTKi^, 3. 3' . 4. 4' - h ■5^;U3i?>^-te7jci^, 2. 2 

• . 3. 3' - E7x-;V5" h ^:j!j;V3i^>^-ii7KI^. 2. 3, 3' , 4' -tf 
7x-;i'7^h^:*>;i/3}?>'i^-^S7K'Kj, a. 3' . 4. 4' -^>r/7x/>5^h 
^;«j;i/3H>il=:M7K«^. 2. 3, 3' , 4' V:7 x y h ^*;W3i?>m 
— il7jc«Ki, If::^ (3, 4 ->?jti;i'3j?^'>r7xn;i') x — 5^;v-»7K!i>, Ht. (3 
. 4 -s^*;i^7l^^->:7xx;i/) x;i/i}N>-ii7l<:ti, 1, 2, 5, ^--ty 
7^ h^:«j;i'j}?>m— M7Ktj> 2, 3, 6. 1 --ty ^vyT-v^i^ys/i^yWi—m 

i\F.m. 1. 4. 5, 8 -:h:7^u>7"h^*;i/45>^— M7KiKi^o3f»M5^h^ 

f «^^:*S^■rs«'&tt. ens. h^*;W3j?>®:nMzK«^Od-fe, 
fcf pp^ ij h@?-ii7K2^> 3. 3' , 4, 4' - h*7xr:;P5^ h ^:^JJl/3J^>m— 
^i7K^I^J. 3. 3' . 4. 4' --^y^Jy :i.J yj-v^ti)\/i!tsym—^i^m. ^J; 

ofi. 4. 5. B-'^y^vy'rYvti)\^i^>WL~^ii^mt^^n.-h'mis^^m\-tn 
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1) sfctt (2-2) T?^$ns«ii*'ia:$#rs2: t$#tifr-5 D 
-m^ (2-1) ^Tcu (2-2) Bit2m.(Dm^m-v$>y). imm-v^ 

oTt>, 2ttmj*il±5&t}g«LTViTfe:Pt);a:?&t. < t h I mmU (3) ~ ( 
-IS^ (2-1) (2-2) (DB(C:}3tt§^ tl 5. ^ 

^ (3) 4". m,« 1 ~ 1 8 <D||fCTfeSdS» ^S©iBl^Ht:feJ;CJ5iBl^tto«jSl 
JF^b<«l~l 2T?»»3> it)Sf^b<tt2~8-Z?5. ^ (3) 



(10) 




(11) 



(12) 




(13) 



wo 2004/053583 



14 



PCT/JP2003/015803 



(10) ~ (13) tC^V^Tx m,ti 1 ~ 1 8 ©SicT^ 0 , 0^ b < 1 ~ 
^ (4) tf. mjttO^S ©lE^T&S*^ mEE«J##tt©li;i^36>&, 0 ~ 3 35^ 
^ (5) mjtt 1 ~4©3g|gCT?*-5*«, 3i?U-1' $ KM^#:^^Sfc«Ji?U -f 
^ (4) , (5) . (1 0) ~ (1 3) S.t;f/1^7x-l/>Stc::feViT, ^> 

^^ic2~2 0 OT;i.yn;i'S, M«fci ~ 2 o oT;pn^ v^at, mm 
^1-2 0 ©■&:7-/^t;i^4-;|/». ^mi^ 2 ~ 2 o ®#:7 v;,^T;i^'jr-;i.s, ^ 
^IS: 1 ~ 2 0 ©^17 ^;;^7;i/n:^i^S, v^ti/ a^:i|rS>;ua, 7a:— 7-/^ 

4<Dr}i^n^z^m. mm^i--4<D^:7 ym7}i^=¥}vm. mm^2^4cD^y y 

«n-5 iffio*^s>6W^bvip J; osf bra. ^>if>^±07K 

^ Ji^ ^ B M o 0 -e * s . 

-«?^ (2-1) (2-2) ©Ytt4«5©^tK»T*0. iSHST^o 

"^^-r^ 4m<Dmmmi^$>^ciitim^v\r^o 5^«;^«3t<£«-r'g)4 

m(Dmi^&<0. YtC:feJj-Sff*Utiit^tt2 0~1 0 0^;i/9g, <fct)»*b<« 
5 0- 1 0 0^:;P%T*S, 3^S:^«l5i*#-r'5 4'(iffi©#«|Si:LT«, fc?D;A 
U^;/hK, 3, 3' , 4. 4* - tT 7 a: h ^ ;<j ;|/ 3. 3' , 4. 

4* -^>y:7acy >7=- h ^:^j;i/3i?>m, t:';?^ (3. 4-i^tf}V:^^>'y jlzlju 

) X-T-;i/. (3. 4-i?tlJV:^^zyy a^=i)V) X)\^:^>. 2. 3, 6, 7 
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^tc. -m.^ (2-1) ^tcU (2-2) (DYi)^. 1, 2, 3, 
^>7'h^:fy)l:^>^. 2, 3, 5 - h V tlJV^^'^z^^ U^>^)Vmm. 3, 
4-i^fy)V:^^^- 1 . 2, 3, 4-'rh^\i\^u- 1 --ry^uyu/si^m. 
Hi/^n [3. 3. 0] :^^d'>-2, 4, 6, 8 - ^ h y :^ )VT^>mtS: ^(Oy' 

(2-1) ©R«7K^J^^*fcttT;!/^;w«T& D!|#f::lSJt$n;^Vi. 

(2-1) T^:^ns«it^^&wr§3}?>j< 5 KW)^#S:#s:;&isfeti 
#ici®^esn)S:Vi. iiatt. -jKoS (2-1) ©Y<fe:^^R•rs3l®7^^^*;^3J? 

>il-li7lcife2:, — JKiC (2-1) ©B <£^^-rs3l>©S^T5 > tOSHSctcJ: D 

^ (2-1) ®YSr«j^-rs^©7^ b ^*;V'3H>m— iiTKi^t^ 
h^:^7;i/3j?>^i^xx5^;i/^iLfc^. — ISit (2-1) (DB^m^-r^tk(Di^7 

-^SC (2-2) T?«$nS«3fi¥fi:Sr#-r-5 3|?U-1'$ Htt, -^SC (2-1 
*tT?#^o — ISiC: (2-2) T^^n^^it^fe^W-r^S/J^U-r 5 F 

, tc— gp^'b-flgjS: (2-2) •v^-^n^mmmiSLt:mvx\f^tL 
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itm^2 o^}u%fr^tkiz\t. 5. }imm^<D^^izm\^^^7-h'^:^)v^ 
ym.—m7i(.m±m\zi5iff^. i^mmmit^m^ ^y ^m^t ^^oy^ h^^jv^ 

o 

— flS^ (2-1) (2-2) <DB^m^-r^^(Dz^7 2.>(Dmi^M^&. 

T ^ f ti 5) ^ $ n S O T « V i . 

iC: (3) Sr^igtf'tcWf •5BS:;Pfigf -S^Oi^y^^iiUT^ 1, 
yx^>. 1. 3 -s^yayyn/iv, 1, 4->?T5/:/^>. 1. 5->?T 
5/^>^>. 1, 6-z^TS.y^^^>. 1. 7 1, 8 
-i?7 5./:i-^^>. 1, 9-5^T$y/:^>. 1. 1 0 - S. / >f3i ^ 
o $ ^fc5^»:^M=b-^trfe<Di: LT. ^ (lO) izMf^-T^. i. (4 
-TS y 73:r:;i.) ji^>. i. 3-tfx (4 y 7x-;i/) yn/t>, i 
. 4-\f7. i4-7S.yy3^-)i) :/^>. i, 5-ifx (4-T5/7x~;w 

) ^>^>, 1. 6-lfX (4 y 7xn;i/) ^^^-y-V. l, 7-\d7. (4 
-T^y^xZi;!') ^y^'V. 1. 8-HX (4 y 7ac-;i.) :ti':57>, 

1, (4 -75 y :7x-;i/) y:^->. i, lo-fx (4-T5y7x 

=.)u) y'tiyfs.Eo nmz. ^ (i d ts^fg-r-s. i. 2- ex (4-75/ 
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) ^>^>. 1. 6-tfX (4-T5 / ^'xy^^v') ^^■tJ->, 1, 7-lfX ( 
4-T5y7x/^'» ^•:f^>. 1, (4 / 7x/^r>') 

1. (4-T5y :7x/=^'» i. lo-ifx (4-t 

^y7xy^'» =ffiz^tLE. nm^^ (i2) fc^^sfs. (4-T5/7 
xr:;i/) x^>-i, 2->?:i-x— (4 -T5 / :7x-;i/) funy-\ 

, 3-i^:tX-h. (4 -T5 y 7xx;i/) 4-S^:4-X-h. 
(4 -T5 y 7xx;i/) ^>:$^>-l, 5-i^:tX— 5^ (4-75/:7xX 

7-5?:tX-h, V (4-T5y :7aix;i/) ^^>S^>_i, 8->?:fX-h. 

(4 -75 y :7xx;i.) y:^>-i. 9-5^:tx-h, (4-T5y7xx;i/ 
)5^:^3>-l. 1 0 -v'^i-x- h:^^. I^^fc^e ( 1 3 ) {dMiSr-S, l. 2- 
C4- (4-T^ /:7x/^$^) ^xy^^^v') X:5^>, 1. 3-lfX C4- 

(4 -T5 y 7xy :^^'» :7x/i^^'>D 1, 4-lfX C4- (4-T 

5y:7x/:^^>» 7xy^^>'] 1. C4- (4-T5y7x/ 

4^5^) :7xy=i^'» ^>i5'>. 1, C4- (4 -t^ / :7x/:^'» :7 

x/^^v'} ^=^+h>, 1, C4- (4-7^7 7x^:^1^5^) 7x/4^>- 

] ^y:5'>. 1, C4- (4-T5y :7x/4^S^) 7x/:^lr->D :t-^:$' 

>> 1. 9-ifx C4- (4-TSy'7x/^>') :7xy4^'>] j-^y. i. i 
C4- (4-T5y 7xy^^-» ^x/^^-v'D ^*>;S:t*. 
^ (-4) *^5i4'Jc:W-rSB^:^fig-r^^O>?T5>tLT. 4, 4* -v'T 

5 y v:7xx;ux— i, 3-t*x (4 y :7xy '^>if>, i 

, 4-h*X (4 -T5 /7xy^i^) /^>-lf>. 1, 3-trx C4- (4-T5 
y^x/^^S/) 7x/^^r5^] ^>-fef>, 1. 4~i£7s C4- (4-7577x7 

^ (5) t:mitfp\zm-r^B^m^-r^fk(o>fT^> tvx. 4. 4' -i^T 

5y^>>?e;>, 4. 4' -5?T5 7 -p-iS'-7xx;i.;a:i', 

B;6i/1^7xXl/>-e*-5B^^fifc-r-5^©v?T$>i:UT. 1. 4-i?T5 
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> cne)0i^T5 >i&ff * b < m 0 ~ 1 0 0 <k o»sl< i^s o~ i 
0 o=E)v % mm (2-1) i^m-^n^mmm^^mt^^^j 

'^5HMls#:^ ^it\tmmzvx'^m-^nrc-'m^ (2-2) •v^-^n^mm^ 

torn. ^^mm&.^(DB^mmt^^<Di^7 5.><DM,^m^&.T\z^'ri()^. 

5 y S^^n'S^rlJ-^. 4. 4* -S?T5 y 5?->t5^ D^:^^>';i/;>t^>. 4. 4' - 

>5^T$>, 2. 4 -J?T5 y h;WX>. 1, 3 -v^T^ y - 4 n n^>if 
>, 4. 4' -i^T5 y 5?:7x::i;i/- 2 . 2* -:/n/1>. 4. 4' ->?T57 

i?7xri;i/p^^>, 2, 2' 5 y ;^^;i/^>. 4. 4' ->?T5 y 

4, 4* - v»:7x— ;i/5^^x— 4, 4' - 5 / 5^:7 x -;i.7>;i/ 
3j^>. 3, 3' -z^r 5. y z^y a^-}vx)V^>. 4. 4* ->^T5 y ^Ji.«^7 

x-;i/x;^5^;w, 2, 2' y ^>\/73:y 4, 4' -z^7S./^> 

x;i/) ifx (4 -rs / :7xx;v) :7xx;V3Jn7.:7 

. 1. 8 -5?T5y :f 7iS^l/>. 1, 5 -z^7 5.yi-y^U>. 1. S-v'TS 

'>^>» if;^ (4-75/7xx;i/) >?pC5^;i/>>^>. H;^ (4-75/7xx 
-r h^>^5^;i/5^'>n=^U->> 3, 4* - 5^7 5 y xx;i/x-7^;u, 2, 
2-}f7. [4- (4-75^ p'xy=^->) :7xx;i/] :/n7i>. t*7« [4- (4 
-75y7xy:^'» 7xx;n x;1/jJ^>. 2, 2-ifx [4- (4-7577 
xy^2^) 7xx;i/] ^:^'9-7;i/:e-D:/o/i>, 1, 4-lfX (4-75y7x 
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>?7x-;i/73>, 2. 4 -5^T5 / h?U 5^>, 2, 4 - i?T ^ / - s - h U T 

2, 7 ->?75y s^^>V7^>, 3. 1 --Jy%jy:suj^yvy. 2 

, 5-v?TSy-l. 3, 4 -g^T>^T^/-;W, 2, 4 - >?T 5 7 - 6 - 37 x n 
s - h U T>'>. N. N' -HX (4 / 7x-;i.) -N-:7xr:;i/T 
N, N' -HX (4 -T^ >7x3:;i.) - N - g^;i/T ^ 4, 4' - 
>»T^ y'S^^x-JWm^^^t^Vf ens. 

^^>'-2, 4 ->?T$ y ^>-lf>, 1 2 , 4_C75^5 

y^>-lf>. 1 2 , 4 - 5 7 ^ >if 1, 1 - If 
X (4 -75 y 7x-;i/) el's 2 . 2-lf>^ [4- (4-75/7 

xy^^^v') 7x— ;i/3 :t-i7:$^>, 4, 4' - 5^7 5 y - 3 - H 7*5^;i'>^ 7 x 

X— 5^;i/» 4- (4- h^>;^-n-^y5^;Ui^i7n^:^5^;i/7xy^^5^) -i 
, 3 ->?75 y ^>-if >, 4- (4 - h ^>X- n -^>5^;i/'>i7 □^^S/;V:7 
xy^S^) -1, 3 ->?7 5 y '^>-if 4 - h ^ >7.- n -'^>5^;Hf v'i/ n 

'N^v';!/- 3. 5 -5^75 y ^>\/x- h^:6«^vf e>n§. 

:^U75^yi7^<3[)'&fi!S 

> - Si7jc% i 7 5 > t ^ ig-a- b T R^S $ § :i&fe3&tffi^ $ <5 , 
5^;i/3i^;i/A75 Kv N, N-S?;><5^;V7-fe h75 F, N - y 2 - t! □ U K 
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M-^'&xmm-r^:^m. miz^ h ^ ti)i^-^>m~m^mm^=&mmmmiz^m^ 
^\^^\tmm^'&:ftmm\zz^Ts.>^^^mm'r^-:^m. y^h^^)v^>m—myi^ 
m^^i:i>7s.>^^ii^^mzmm-r^:^mi5ia'i!fimvfi=>n. y!^^m\z^\,^x 

mmit. s^o~i 50 -c, »*L<tt 5-100 1:, a;D»^b<«io~8 

tK!t-m.(D^ii^m < fsi r)m€xi^-if3imw-mmmiif3:^<Dx. * u < a 1 - 
5ofis%. J:»3ig^^b<tt5~3 oa«%T?&s. s^s^ajajttiisigSTfTvs. 

^^(DitmU. ^JVitXl : 0. 8~1. 2T?3^§Cl^dW*Uli. 5^7 

*«*5cDT, mmom'Bii^m.izifSi^m'^. ±m<Dttm\ti : o. 8~it-rti« 
^vi, aa(Dasii-&s*& tragic, c(DqE;ntj&ti : i tciai/iet'^en-s^^^u 
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TO. l~2. Oiim^V<. J:Ojff*b<tto. 2~i. 5Ta5S. I^^cdS 

ggtto. i~2. 0 mmQ.m/g. NUP't'so'C) d«»^L<, ,ko»*b<«o 

T t> 1^ fd ff -5 ^ t T ^ -5 . 
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S itT^ S Jl 1 1> T ^ S . 



- 20-250 t:, »*U< ttO ~ 1 8 0 "C-^fe 0 , R;SNFFB^fiil^, 1~ 

1 0 ommxn^ zit^t-i:^^^ m&\kmm<Dm\tT ^ y ^mmo o . 5~3 o 
usts s.j!^mm^mm-t^cii\z^v)mm'r^^iif)^x^^o 



wo 2004/053583 . PCT/JP2003/0 15803 

23 



^(ommmi^thTit. ^m-^n^mm^^^^mm-^'ft^%<D-v$>ti\tn\zm. 

H> N, N->?pt5^;PT-fe hT^ H, N - 2 - tf n U H >, N-;>^5^;1/ 

1 ffi IS T %> 1g @ IS & S -a- L T ffl V i T ^ t i . 

1 -jLh^i^- 2 -zfuAZ—jv^ 1 -:/)s:^->_ 2 -::/'D/iy 1 

2 -y-feT^- yptf i/>i^U 1 - ^y x5^;i.x-7";i.- 2 - t 

•feT^-h, >?:/pt: ^>^^U 2- (2 -xhi^s^:/n3)?:^-s/) :/n/ty 

a®>t5";i/x;^-7^;i/, asix5^;i.xx7^;i^, ^Mn - :/n t!;i.xx5^;v. 
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wt^iiz^'ox®i&»mm^m:^^M-r^^ti!fii^^:bi!fi. i-i omm%t-r^ 
torn. :^m^<Dm^m\^M\zit. &w.izMt^mm(Dmm^^iPi±'^'&^it 
&.±(oj^o\zvx.n^nr:i:^mm<Dm^m\^Mit, ^■>m\zmcxm.mi.rcmi[ 

^<D^. m\^^^m^tiyX\tmm^(Dmi^&m.x^n\tw\zm.^-^n-r. ?tf^ 
Kimmm^f)mmi.is.\^^mm\zmm^mmLx\,>nit^<. ^<D^m^miz^^^ 
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^^m\p\M(D^^\t, 10 0 — 3 5 0 x:<o^MouM'^ffz> ^tafi-^^^^^. 
ff^L<ni50t:~3o or-eafet). ^ ^izB^v<\t.2 oot:~250'CT 

Mit. jf^rbfe 1 0 0 ^-fs H-fb^-^^jg^^^Mv^o ;tfcb, ISa-fe;i/MiifT@ 
*L< « 1 0 ~ 1 0 0niin?ab-f>o 

*#bTVi-50-e, TN. STN. TFT. VA, Sim^Si^ 

^ ^ ^ ^ ffl ® ?g a IB iRl {g t b T iff ii ffl i ^ t T # ^ , 

^^^^^^ 

1 — 30Mm. iff*U<t*2~10 Miii©X^ — — *^lt5^T, ^ 

tf>5^:^fSG7&t»Sb<«, 0- 2 7 0 ° ©ttlc©:^ISi:;^-5 {::igSbT^H 

;^ h©<BT^ii##^©^c DiHri^a^^T^n-f X t-rsdtdtT?^, tn. 
STN» TFT. VA. mM^m^<Dm^^^m=^f^ii^'7 7'^ y ^m^^m\f^ 
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mm^m(Dm^^mm=f'\z<i^\z9jF^v<m^^^n^. 
&.T\zmmm^myf. :^^m^M\zn\^<nm-r^ffi. :$^nmyi^n ^\zm& 

mmm 

TC-l: 1. 2, 3, 4-z^i7 UZr^>y^h^^)V:^>m=Lm:^m 
TC-2: 3. 4 -z^^ Jl^^^z^- 1 , 2, S, 4 - 7^ h ^ t H n - 1 - :^ 37 

TC-3: 1. 2. 3, 4 - "If ^ h ^ )V:^>m-M7i^(^ 

TC-4: lf'>^P [3. 3. 0] :t^^>-2. 4. 6, 8 - 5^ h ^ * JVtJ? 

TC-5: t!n^ ij ^> hm— iiTKi^ 



DA-1 : 4, 4' -5^T5 / 5?7a:-;WT5 > 

DA-2: 3, 6 y 

DA-3 : 4, 4' - 5 / :7 3: " 3? > 

DA-4: 1. 3-tf::^ (4-T5y 7jc/=^r'» 

DA-5 : 5? (4-T5/73:r:;W) -f^y-l, 4-5^:tX-h 

DA-6: 1, (4-Tay7a:y=^>') ^>;5'> 

DA-7: 1. {4-y^yyx.j^>') 'ti7^> 

DA-8 : 1, 5-tf7. C4- ( 4 - T 5 / 7 x 7 -» 7xy^->3 ^>^5' 

DA-9 : 1, C4- ( 4 - T 5 ^ 7 x y v') V^J^-y'S ^^rlJ- 
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DA-10: 4. 4'->?75/ - p -3^-7x-;i' 
DA-11: — l/>i^T^ > 

DA-12: 4, 4 ' ->?T5 / 2^7x-;i/X-7^;!/ 
DA-13: 1. 3-i?7S.y - 4-:t^d^^>')V:t^i^^>'if> 

NMP : N->t5^;W- 2 - tf n U H > 
GBL : r-':f^u^i/ h> 
BCS : y5^;i/-fen v;i/:/ 

(-a-fife^ 1 ) 

TC- 1 i£18. 73g{0. 094mol) DA- 1 &19.61g(0. Imol) i:*NMP 345. Ig 

^i^m-^v. mwv smmKm-^'&T. tc- i/da- 1 55^e>;^s#ijT5 >y 
'M7t^m\±i. mi/emmo. 5g/di,NMP4'3ot:)T?fec)fc. ^\zz.<Dmm^^^) 

^msmmX. NMP75MS%, BCS 2 OfiS%t3^SJ:a t^lRb 
. Ji?U 75 y i^^^lK (PA - a 1 ) 

z:©7j?u >y i^s^^jiS (PA- a 1) ^uommmmn^ 7.mmizx\^ 
«^s::t-:/>T?3 o^i'Kjfefife^fTi^i, mmi iiJSi<Dmm^m0.-^'Q:rco 

. ^ll^Mle:T;i/5*^«$-&. ±gK«M*jf^fiK$ii:fc («S®3ffiO. 0 7 0 7 
S^mUfc. -e©!^^. 3 X 1 0 '^Q c mT^ofco 
(^^^2~1 1) 
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^ia7?5~2 4l^raRlS:$-&Tfc^, NMP ^iB C ST^i^LT. #UT$ 

yi^m5mm%. NMP7 5a»%. bcs 2 omm%Lu^^z)\zmmv. # 

')T5,y^mmm (PA-a2'-PA-all) *#fco -^^mi ^^ib. fflti 



PA - a 1 : 1. 18dl/g, 3 XlO'^Q cm, TC - 1 /DA - 1 
PA - a 2 : 1. OSdl/g, 3 XIO'^Q cm, T C - 2 /DA - 1 
PA-a3 :0.62dl/g, 3X10'*Qcm, TC-3/DA-1 
P A- a 4 : 0. 68dl/g, 2XlO'*Qcm> TC-4/DA-1 
P A- a 5 : 1. 31dl/g, 2xlO'2Qcm, TC-5/DA-1 
PA - a 6 : 1. 28dl/g. 3 XlO'^Q cm, TC - 1/DA- 2 
PA - a 7 : 1. 08dl/g, 4 XlO'^Q cm, TC - 1/DA- 1 (60) . DA 
- 3 (4 0) 

PA- a 8 : 0. 95dl/g, 3 XlO'^Q.cm, TC-1 (50) , TC-5 (50 
) /DA- 1 

PA - a 9 : 1. 31dl/g, 7 XlO'^Q cm, TC-1 (80) . TC-2 (20 
)/DA-l (80). DA-3(20) 

P A - a 1 0 : 1. 25dl/g, 4 X lO'^Q cm, TC-1 (80) , TC-2 (2 
0)/DA-l (60) , DA-3 (40) 

PA- a 1 1 : 1. 05dl/g, 2 XIO'^Q cm, TC - 1/DA- 1 (5 0) , D 
A- 4 (5 0) 



(.'^^m 1 2) 

TC-5 <&20. 07g(0. 092mol) DA- 4*29. 23g(0. Imol) i*NMP443. 7g 
'I^Tjg'g-L, ^?a-e5B#FBlSli£J$-itTTC- 5/DA-4;6^67&:^3}?UT5y^ 

Tt^mm. 92dl/g(|g^0. 5g/dI.NMPtt»30X:)Ta5ofe. ^ ^iZZicomm^^^J 7 
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S.vi7m5mm%. NMP7 5«S%. bcs 2 0aS%<i:J&Sa;5Kf&S?U^ 

^^)7s.y ^m^m (PA-bi) 

i-^^m 13-24) 

^iiT5'-2 4I^PBlS/i£:$-&Tfcm. NM P t B C S Tr^f^LT, U T 
5^:/i7^5S«%, NMP75S«%, B C S 2 0 a«% ti^S fc|&5§iU> 
3j?UT5!y>>m^^ (PA-b 2~PA-b 1 2) -^^M 1 2 Sr-^ae) . 



P A- 


b 1 


: 0. 92dl/g. 


T C - 


5 /DA - 4 










P A- 


b 2 


: 1. 02dl/g, 


T C - 


S/D A- 5 










P A- 


b 3 


: 1. 15dl/g. 


TC- 


5/D A- 6 










P A- 


b 4 


: 1. 07dl/g, 


T C - 


1/D A- 6 










P A- 


b 5 


: 0. 87dl/g, 


T C - 


1 /DA- 7 










P A- 


b 6 


: 1. 02dl/g. 


T C - 


1/DA- 8 










P A- 


b 7 


: 1. OOdl/g, 


T C - 


1 /DA- 9 










P A- 


b 8 


: 1. 20dl/g. 


T C - 


1 /DA- 1 


0 








P A- 


b 9 


: 0. 70dl/g, 


T C - 


1/DA- 1 


1 








P A- 


b 1 


0 : 0. 69dl/g, T C 


- 1 /D A- 


6 


(10) 


. DA- 


3(90) 


P A- 


b 1 


1 : 1. 04dl/g, T C 


- 5/D A- 


6 


(5 0) 


. DA- 


12 (5 0) 


P A- 


b 1 


2 : 1. 05dl/g, TC 


- 1 (5 0) 




TC- 5 


(5 0) 


/DA- 6 



(-^^^J 2 5 ) 

TC- 2 77 (0. 099mol) DA- 6 ^28. 64g (0. Imol) a:^NMP 330. 7g 

yi>m^^ioog<£NMPtcj;D 5M»%{c^^Rb, ^sfd-f 5 i^itmmti^xm 
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-r 5 H©jl7c3teSttO. 9dl/g-efeofc. J10«&*5g&GB L80g, BCS 15g{c:^ 
3j?U-f 5 (PI-bl3) iUfc. 

(-^^^aj 2 6 ) 

TC- 2 S:29. 77 (0. 099mol) D A - 1 1 ^£8. 65g (0. 08mol) , DA-13S7 
. 53g(0. 02mol) t&NMP 260. ZgtfTfii^L, ^iST? 1 0 l^raRf&S-frTJi? U T 

SetC-f 5 H^bft!!«Ki:bT«i;!K@^SI24. 6g. t! U 11. 4g*ljn^, 4 0*0 

T3 cios;^^^^^£i. ZKDp^^y-;!.!^ t^AL, t#e.nfeit: 

U-r $ H«^5|cSr#fco #e.tlfc^U'f 5 HOjl3ic*fiSttO. 7dl/g"rfec>fc, ei© 
fi^*5g*GB L80g, BCS ISgfc^^^iir. Jj^U-T^H^IR (PI-bl4) 

i-^^m 2 7 ) 

TC- 1 $18. 63g(0. 095mol) DA- 3 $19. 83g(0. Imol) i $NM P 217. 9g 

dl.NMP*30'C)T?a5o J^. ^ f^iZ^KDm^^^VT ^ y ^msmmx. NMP7 
5m«%. B C S 2 0afi%t^Si-5 Ji^Ura (PA- 

1) $#fco 2i?UTa>;/tJ7^©#:^gfet^$^^0iIl ^:|^^(CS!l^bfctJi;5 2 
X 1 0 cmT^ofc. 

(11%^ 1) 

'^mm-(^m^nrc:^VT ^ y ^mmm (PA-al) i: (PA-bl) 
JtT8 0/2 0 (C3&:SJ:"5lc:}S-g-UT2fc^ig©^aSaiRl^$#fe, 

c:©IS^SBl^m$ffl<ri. 5lf>t5fW<4. mjE^j##i4, -^^^^flliKFtt. m^m 
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31 

Omm/sec. *¥Uji^^»0. 5jaiii(D^W^^\f>ifh. ^S@BlRll^##»«^£#fe 
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